Covalent immobilization of pullulanase on alginate and study of its hydrolysis of pullulan.
The immobilization of pullulanase from Klebsiella pneumoniae by grafting was investigated. Pullulanase was linked after activation of alginate via a covalent bond between the amine groups of the enzyme and the carboxylic acid groups of alginate. The immobilization yield was 60%. The activity of free pullulanase and immobilized pullulanase was followed by the quantification of reducing ends by colorimetric assay and the determination of the molar masses of the hydrolyzed pullulan by SEC/MALS/DRI. Compared to free pullulanase, the kinetics is largely slowed. The evolution of the weight average molar mass of pullulan leading to high production of shorter oligosaccharides during hydrolysis is not the same as that obtained with free enzyme. Immobilized pullulanase retained 75% and 30% of its initial activity after 24 h and 14 days of incubation at 60°C, respectively while free pullulanase lost its activity after 5 h of hydrolysis at the same temperature. The kinetic parameters of immobilized pullulanase were also investigated by isothermal titration calorimetry (ITC). The affinity of immobilized enzyme to its substrate was reduced compared to the free pullulanase due to steric hindrance and chemical links.